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REMARKS 

Applicants hereby confirm the election of Group I, Claims 1-5, which was made by 
Loretta A. Peters in a telephone conversation with Examiner Moore on April 29, 2003. 

Amendments to the Specification 

The application Specification has been amended to include subject matter fi-om the 
commonly-assigned and co-pending U.S. Patent Application Serial No. 10/071,869 , filed 
February 8, 2002, titled "Halogen-Resistant Anodized Aluminum for Use in Semiconductor 
Processing Apparatus", which commonly-assigned application was incorporated by reference in 
its entirety at the time of fihng the present apphcation. The commonly-assigned application has 
common inventors with the present application, and the subject matter of the commonly-assigned 
apphcation was obviously known in detail to the present inventors. This subject matter is 
important because it illustrates a particular substrate over which a yttrium oxide coating may be 
applied to produce the present invention and because it describes the manner in which an 
anodized coating is applied to advantage prior to application of the yttrium oxide coating. The 
subject matter added fi"om co-pending U.S. Patent Apphcation Serial No. 10/071,896 is found in 
the application Specification as originally filed in the following paragraphs: [0021], [0022], 
[0026], [0027], [0028], [0029], [0041], and [0062]. 

The application Specification has also been amended to provide a better lead into the 
paragraph at Page 4, line 21 ; and, to correct a typographical error which was present at Page 6, 
line 36. 

No new matter has been introduced by the amendment of the Specification as provided 

above. 
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Claim Rejections Under 35 USC S 102 

Claim 1 is rejected under 35 USC § 102(b) as being anticipated by Japanese Patent 
Publication No. 3-287797, to Inazawa et al. Applicants obtained a translation of this Japanese 
Patent Publication to better xmderstand the content of the disclosed subject matter. Enclosed for 
the Examiner's reference is a copy of the English translation of JP 3-287797 which was obtained 
by applicants. This translation was prepared by a professional translation service, Ralph 
McElroy Translation Company of Austin Texas, and is, to the best of applicants' knowledge 
correct and accurate. 

Inazawa et al. pertains to "a corrosion-resistant component material characterized by the 
fact that, as a corrosion-resistant material having a corrosion-resistant oxidized film formed by 
the anodic oxidation of the surface of aluminum or an aluminum alloy, after the impregnation of 
at least one type of ion selected from the group consisting of chromium ions, yttrium ions, 
zirconium ions, and magnesiimi ions into the previously mentioned anodically oxidized film, 
oxides of the impregnated ions are formed inside the previously mentioned anodically oxidized 
film by carrying out firing." (Claim 1) This process is described at paragraph 4 of Page 4 of the 
enclosed translation of JP 3-287797. It is clear that any yttrium oxide produced by this method is 
embedded within the film of anodically oxidized aluminum or aluminum alloy rather than 
applied over a surface of the anodically oxidized aluminum film. 

Inazawa' s corrosion-resistant component material is clearly patentably distinguishable in 
terms of structxural composition from the corrosion-resistant component material claimed in 
applicants' amended and newly added claims. Applicants' amended Claim 1 recites a yttrium 
oxide coating over an anodized aluminum surface, where the yttrium oxide coating is a spray- 
coated coating having a mechanically finished surface essentially free from loose particles. 
Applicants' new independent Claim 13 is also distinguishable over the Inazawa reference in 
that it recites a processing chamber component resistant to a plasma including fluorine and 
oxygen species, where the component comprises a high purity aluminum substrate where 
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particulates formed from mobile impurities have a particle size distribution such that no more 
than 0.2 % of the particles are larger than 20 |im, with no particles being larger than 50 ^m; an 
anodized coating on a surface of the high purity aluminum substrate; and a protective coating 
comprising yttrium oxide overlying the anodized coating. 

In light of the amendment to Claim 1, and the distinctions between amended Claim 1 and 
the Inazawa et al. disclosure, applicants respectfully request withdrawal of the rejection of Claim 
1 under 35 USC § 102(b), over Inazawa et al. 

Claim Rejections Under 35 USC § 103 

Claim 2 is rejected under 35 USC § 103(a) as being impatentable over Inazawa et al., as 
applied to Claim 1, and further in view of U.S. Patent No. 5,798,016, to Oehrlein et al. 

The deficiencies of the disclosure of Inazawa et al. with respect to the patentability of the 
presently claimed invention are discussed in detail above with respect to the rejection of Claim 1 
under 35 USC § 102(b). 

Oehrlein et al. is cited by the Examiner as teaching the use of a liner composed of an 
aluminum alloy and coated with an yttrium oxide coating for use in a processing chamber for the 
purpose of protecting the walls from plasma generated during an etching process. The Examiner 
cites Col. 5, lines 24 - 39, of Oehrlein et al., which states as follows: "The liner and/or the walls 
of the etching chamber for the first and second exemplary embodiments can be constructed from 
a wide variety of materials, for example, ceramics, aluminum, steel and/or quartz. Aluminum is 
the preferred material because it is easy to machine. However, aluminum is reactive to the 
plasma generated from some of the precursor gases used during the etching process. Thus, 
alxmiinum oxide or a coating thereof disposed on the liner or chamber walls is used because 
aluminum oxide is chemically inert to the plasma. In addition to the materials used to construct 
the liner and/or chamber vvalls, a protective coating can be applied to the surface of the liner 
and/or the chamber walls. For example. Al^ Og , SC2O3, or Y^ O , mav be used as coating materials 
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for the exposed surfaces . These materials are selected for their etching resistance to the plasma 
generated during the etching process." 

If one were to combine the teachings of Inazawa et al. with those of Oehrlein et al., prior 
to application of a yttrium oxide coating, for example, one might be motivated to provide an 
oxidized coating by first embedding ions into an oxidized alumimmi surface, then firing the 
surface to oxidize the ions. In addition, a reading of Oehrlein et al. alone does not provide a 
description of a method of appUcation for the potential oxides which are to be used as coating 
materials. Further, the Oehrlein et al. reference does not even suggest that a spray-coated 
protective coating requires a mechanical surface finishing to remove loose particles. 

With respect to appUcants' Claim 1 and any claims depending therefirom, the Inazawa et 
al. reference and the Oehrlein et al. reference, alone or in combination do not disclose or even 
suggest appUcants' invention as claimed in amended Claim 1 . The same is true with respect to 
applicants' new independent Claim 13 and claims which depend therefi"om. 

Whether taken alone or in combination, neither Inazawa et al. nor Oehrlein et al. teaches 
or even suggests applicants' claimed invention. In light of the above distinctions, applicants 
respectfiiUy request withdrawal of the rejection of Claim 2 under 35 USC § 103(a), over Inazawa 
et al., and fiirther in view of Oehrlein et al. 

Claims 2 and 3 are rejected under 35 USC § 103(a) as being unpatentable over Inazawa et 
al., as appHed to Claim 1, and fimher in view of U.S. Patent Publication No. 2001/0003271, to 
Otsuki. 

The deficiencies of the disclosure of Inazawa et al. with respect to the patentability of the 
presently claimed invention are discussed in detail above with respect to the rejection of Claim 1 
under 35 USC § 102(b). 

Otsuki pertains to a processing apparatus having a mounted chamber holding a 
semiconductor wafer and having members for processing the substrate by heating, plasma, and 
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process gas, or a combination thereof. A film of AI2O3 and Y2O3 is formed on an inner wall 

surface of the chamber and on exposed surfaces of the members within the chamber. (Abstract) 

At paragraphs [0043] to [0044], the Otsuki reference teaches: "In the present invention, 

the film 14 containing a compound of a Ill-a element is a sprayed film that substantially 

comprises A1203 and Y2O3 A weight ratio of Al203A^203 of the sprayed film 14 is 

preferably 0.5 to 4." 

With respect to Claim 1 and claims which depend therefirom, the Otsuki reference 
discusses the spray deposition of a protective film on an irmer surface of a processing apparatus, 
where the film may be AI2O3 or a composite film of a combination of AI2O3 and Y2O3. However, 
there, there is no mention of the application of a spray-coating of this kind over the surface of an 
alreadv anodized aluminxmi chamber surface . Upon reading the disclosure of Otsuki reference, 
one skilled in the art would not be motivated to apply a coating of Y2O3 over a previously 
anodically oxidized aluminum surface, as described and claimed by apphcants. Further, there is 
no mention in the Otsuki reference of the use of a mechanical finishing of the surface of the 
spray-coated material to remove loose particles. 

With respect to apphcants' independent Claim 13 and claims which depend therefrom, 
there is no suggestion of the use of a high purity aluminum substrate having a particular particle 
size distribution, where there is an anodized coating on the aluminum surface and a protective 
coating comprising yttrium oxide overlying the anodized coating. 

If one skilled in the art were to combine the teachings of the Inazawa et al. and Otsuki 
references, one might be motivated to provide an oxidized coating by first embedding ions into 
an oxidized aluminum surface, then firing the surface to oxidize the ions, followed by application 
of a protective spray coating over the oxidized surface. This combination of process steps would 
not produce the corrosion-resistant component described and claimed by applicants either in 
terms of structural or chemical composition. 
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Whether taken alone or in combination, neither the Inazawa et al. nor Otsuki reference 
teaches or even suggests apphcants' claimed invention. In light of the above distinctions, 
applicants respectfully request withdrawal of the rejection of Claims 2 and 3 under 35 USC § 
103(a), over Inazawa et al., and further in view of Otsuki. 

Claim 4 is rejected under 35 USC § 103(a) as being unpatentable over Inazawa et al., as 
appHed to Claim 1, and further in view of Japanese Patent Publication No. 2001023908, to 
Okada et al. 

The deficiencies of the disclosure of Inazawa et al. with respect to the patentability of the 
presently claimed invention are discussed in detail above with respect to the rejection of Claim 1 
under 35 USC § 102(b). 

Okada et al. is cited by the Examiner as teaching the use of a gate valve of a vacuum 
processing chamber, where the gate valve is made of an anodized aluminum alloy. Okada et al. 
is concemed with maintaining a surface roughness (Ry) of a seaUng surface of the gate valve 
below a certain roughness level. 

Okada et al. is not related to providing a yttrium oxide coating on an anodized aluminimi 
surface of a semiconductor processing chamber component. If one were to combine the 
teachings of Inazawa et al. with those of Okada et al., one would be motivated to provide an 
oxidized coating by first embedding ions into an oxidized aluminum surface, then firing the 
sxu-face to oxidize the ions. Neither the Inazawa et al. nor Okada et al. reference is enabling for 
applicants' coating comprising yttriimi oxide over an anodized aluminum surface. Further, with 
respect to Claim 1, there is no mention of a mechanical surface finishing of a protective coating. 
With respect to applicants' new independent Claim 13, there is no mention of the high purity 
aluminum substrate having a particular particle size distribution, with an anodized surface on the 
aluminum substrate and a protective coating comprising yttrium over the anodized surface. 
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Whether taken alone or in combination, neither the Inazawa et al. nor Okada et al. 
reference teaches or even suggests applicants' claimed invention. In light of the above 
distinctions, appHcants respectfully request withdrawal of the rejection of Claim 4 under 35 USC 
§ 103(a), over Liasawa et al., and further in view of Okada et al. 

Claim 5 is rejected under 35 USC § 103(a) as being unpatentable over Inazawa et al., as 
appUed to Claim 1, and further in view of U.S. Patent No. 6,521,046, to Tanaka et al. 

The deficiencies of the disclosure of Inazawa et al. with respect to the patentability of the 
presently claimed invention are discussed in detail above with respect to the rejection of Claim 1 
under 35 USC § 102(b). 

Tanaka et al. is cited by the Examiner as teaching a high purity anodized aluminum alloy. 
However, the teachings of a combination of the Inazawa et al. and Tanaka et al. references 
teaches away from the value of the use of a high purity aluminum alloy as taught by appUcants, 
teaching the embedding of impurity ions within the surface of the aluminum substrate, followed 
by oxidation of these ions to produce compounds. With respect to applicants' Claim 1 and 
claims which depend therefrom, a combination of the Inazawa et al. reference with the Tanaka et 
al. reference does not even suggest an aluminum substrate having an anodized surface with a 
yttrium-comprising coating overlying the anodized surface, where the surface of the yttrium- 
comprising coating has been mechanically finished to remove loose particles. With respect to 
appHcants* independent Claim 13 and claims which depend therefrom, a combination of these 
references does not even suggest a high purity aluminum substrate having a controlled particle 
size distribution, an anodized coating on a surface of the high purity aluminum substrate, and a 
protective coating comprising yttrium oxide overlying the anodized coating. 

Whether taken alone or in combination, neither the Inazawa et al. nor Tanaka et al. 
reference teaches or even suggests applicants' claimed invention. In Hght of the above 
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distinctions, applicants respectfully request withdrawal of the rejection of Claim 5 under 35 USC 
§ 103(a), over Inasawa et al, and further in view of Tanaka et al. 

Applicants believe that the presently pending claims as amended are in condition for 
allowance, and the Examiner is respectfully requested to enter the present amendments and to 
pass the appUcation to allowance. 

The Examiner is invited to contact applicants' attomey with any questions or suggestions, 
at the telephone number provided below. 



Correspondence Address: 
Patent Counsel 
AppUed Materials, Inc. 
P.O. Box 450-A 
Santa Clara, CA 95052 



Respectfully submitted, 



Shirley L^hurch 
Registration No. 31,858 
Attomey for Applicants 
(650) 473-9700 
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Claims 

L A corrosion-resistant component material characterized by the fact that, as a 
corrosion-resistant component material having a corrosion-resistant oxidized film formed by the 
anodic oxidation of the surface of aluminum or an aluminum alloy, after the impregnation of at 
least one type of ion selected from the group consisting of chromium ions, yttrium ions, 
zirconium ions and magnesium ions into the previously mentioned anodically oxidized film, 
oxides of the impregnated ions are formed inside the previously mentioned anodically oxidized 
film by carrying out firing. 

2. A corrosion-resistant component material characterized by the fact that, after 
submersion in or coating of a solution a ceramic precursor consisting of a polymerizable organic 
metal compound on the outer layer of the corrosion-resistant component material of Claim 1, an 
insulating film of oxide ceramic is formed by a heat treatment. 

3. The corrosion-resistant component'material described in Claim 2, in which the 
previously mentioned polymerizable organic metal compound is a metal alkoxide or a carboxylic 
acid metal salt. 

4. The corrosion-resistant component material described. in Claim 2, in which the 
previously mentioned polymerizable organic metal compound contains at least one metal 
selected from the group consisting of silicon, aluminum, yttrium, zirconium and magnesium. 

Detailed explanation of the invention 
Industrial application field 

The present invention relates to corrosion-resistant component materials, electric wires, 
and so on for use in a semiconductor manufacturing apparatus, a vacuum device or the like using 
a corrosive gas. 

Prior art and problems to be solved by the invention 

Aluminum and aluminum alloys possess a relatively good corrosion resistance. However, 
if they are used as electric wires or various component materials in a semiconductor 
manufacturing apparatus or a vacuum device, corrosion proceeds quickly and cracks form due to 
corrosive vapors of low melting point metals, highly corrosive inorganic halides, raw material 
gases of organic metal compounds and so on used in chemical vapor deposition, etc. Therefore, 
the anodic oxidation treatment of electric wires and various component materials has been 
attempted. By carrying out this treatment, anodically oxidized films are formed on the electric 
wires or various component materials in order to prevent corrosion. In anodic oxidation, these 
metals are submerged in a dilute sulfuric acid or other electrolyte aqueous solution according to a 
conventional method. For the electric wires or various component materials on which the 



anodically oxidized films have been formed in this manner, some improvement in corrosion 
resistance is observed. However, they do not have a sufficient corrosion resistance. 

Therefore, the objective of the present invention is provide a corrosion-resistant 
component material having a sufficient corrosion resistance with respect to corrosive vapors of 
low melting point metals, highly corrosive inorganic halides, organic metal compounds and so 
on for use as electric wires or various component materials using aluminum or an aluminum 
alloy. 

Means to solve the problems 

The corrosion-resistant component material according to Claim 1 is characterized by the 
fact that, as a corrosion-resistant component material having a corrosion-resistant oxidized film 
formed by the anodic oxidation of the surface of aluminum or an aluminum alloy, after the 
impregnation of at least one type of ion selected from the group consisting of chromium ions, 
yttrium ions, zirconium ions and magnesium ions into the previously mentioned anodically 
oxidized film, oxides of the impregnated ions are formed inside the previously mentioned 
anodically oxidized film by carrying out firing. 

The corrosion-resistant component material according to Claim 2 is characterized by the 
fact that, after submersion in or coating of a solution of a ceramic precursor consisting of a 
polymerizable organic metal compound on the outer layer of the corrosion-resistant component 
material of Claim 1, an insulating film of the oxide ceramic is formed by a heat treatment. 

The insulating film of oxide ceramic is formed by virtually any type of metal oxide. If 
examples of its materials are given, Si02, AI2O3, Z1O4, Ti02, MgO and so on are available. 

Furthermore, as the polymerizable organic metal compound, it is preferable to use a 
metal alkoxide or a carboxylic acid metal salt. In the case of using a metal alkoxide, the solution 
of the ceramic precursor is a substance obtained by the addition of a metal alkoxide to an alcohol 
or other organic solution. Furthermore, if necessary, water and a catalyst are added. As the metal 
alkoxide, for example, metal ethoxides, propoxides, butoxides and so on can be used preferably. 
On the other hand, in the case of using a carboxylic acid metal salt, the solution of the ceramic 
precursor is a substance obtained by the dissolution of a carboxylic acid metal salt in an 
appropriate organic solvent. In the method using the precursor solution of this type, ceramics are 
formed by pyrolysis after submersion or coating. For this purpose, it is necessary that the 
decomposition temperature of the polymerizable organic metal compound is lower than its 
boiling point or sublimation point. As the carboxylic acid metal salts, specifically, for example, 
metal salts of naphthenic acid, caprylic acid, stearic acid, and octanoic acid are preferred. 



Furthermore, it is preferable that the polymerizable organic metal compound contains at 
least one metal selected from the group consisting of silicon, aluminum, yttrium, zirconium and 
magnesium. 

Function 

If at least one of the group of ions consisting of chromium ions, yttrium ions, zirconium 
ions and magnesium ions is impregnated into the anodically oxidized film and subjected to a heat 
treatment, the ions that have entered the film will bond well with the anodically oxidized film 
while it is being oxidized. An (AlCr) 2O3 solid solution with low stractural defects will be 
formed. This structure with low defects is considered to cause an improvement in corrosion 
resistance. 

Furthermore, if the insulating film of the oxide ceramic is formed by the heat treatment 
after the submersion in or the coating of the,solution of the plastics precursor following the 
dispersion of the oxide of the impregnated ions into the anodically oxidized film, high insulating 
characteristics can be rendered to the corrosion-resistant component material. In addition, the 
anodically oxidized film that is originally porous can be made dense, and the corrosion resistance 
is further improved. 

Application example 

1 m of pure aluminum wire with a diameter of 2 mm. was submerged in 15 wt% dilute 
sulfuric acid maintained at 10°C. It was subjected to anodic oxidation by the application of a . 
positive voltage to the aluminum base material at a bath current density of 50 A/dm for two min. 
An anodically oxidized film of about 10 |Lim was formed on this wire material. Next, after 
submersion in a 20 wt% chromium trioxide aqueous solution for 10 min or so, it was dried with a 
hot air flow at 150°C. After carrying out five cycles of submersion and drying at 150^C, the wire 
material was further dried in an oxygen gas stream at SOO^'C. 

The surface of this wire material was analyzed with an energy dispersion type 
fluorescence X-ray spectroscopic analyzer. The surface composition was Al = 84 atom% and 
Cr = 16 atom%. After this wire material had been placed in a container with a gallium partial 
pressure controlled at 10 mm Torr for 30 h, the depth of the corrosion pits present on the wire 
material surface was determined from the cross-sectional observations. The average value was 
2 |im. For comparison, a pure aluminum base material without carrying out the anodic oxidation 
and an anodically oxidized aluminum base material without chromic acid impregnation were 
placed under the same corrosive environment for 30 h. For the pure aluminum base material, the 
depth of the corrosion pits was 10 |xm or so. For the anodically oxidized aluminum, corrosion 



pits of 5 fjin were observed in the anodically oxidized film. Thus, the corrosion-resistant 
aluminum wire of the present invention has a good corrosion resistance. 

Furthermore, the corrosion-resistant electric wire on which the anodically oxidized film 
with added chromium oxide was formed was submerged in a solution obtained by the addition of 
L2N concentrated nitric acid at 1/100 mol with respect to tetrabutyl orthosilicate to a solution 
obtained by mixing 8 mol% tetrabutyl orthosilicate, 32 mol% water, and 60 mol% ethanol, 
followed by heating and stirring at VO^'C for 2 h. Then, the process of heating at 400°C for 
10 min was repeated 10 times. Finally, it was heated in an oxygen gas stream at 500°C for 
10 min. 

In doing this, an insulating film of silicon oxide was formed at about 5 ]xm or so on the 
corrosion-resistant electric wire. The corrosion-resistant electric wire obtained in the manner 
described previously had an insulation destruction voltage of 600 V. Furthermore, even when 
this insulation -coated electric wire was wound on a circular cylinder with a diameter of 5 cm, the 
coating did not crack at all. This wire material was placed in a container with a gallium partial 
pressure controlled at 10 mm Ton* for 30 h. Virtually no corrosion pits were observed on the wire 
material surface. 

Effects of the invention 

As explained previously, the present invention is a material that possesses excellent 
corrosion resistance. Thus, the present invention may be effectively used in a component 
material that is exposed to corrosive vapors of low melting point metals, highly corrosive 
inorganic halides, organic metal compounds and so on inside a semiconductor manufacturing . 
apparatus or a vacuum plant. 
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